Density-dependent inhibition of expression of syncytiotrophoblastic markers by cultured human choriocarcinoma (BeWo) cells.
In the presence of methotrexate, cultured human choriocarcinoma (BeWo) cells undergo a differentiative response that resembles normal trophoblastic development. In the current study, the effects of cell number and population density on drug-induced conversion of BeWo cells from the cytotrophoblastlike to the syncytiotrophoblastlike phenotype were investigated using as markers of differentiation formation of "giant" cells, a process shown to require exogenous purines, and expression of placental (heat-stable) alkaline phosphatase. Giant cell formation, assessed by determination of cell volumes, was reduced in crowded cultures, and addition of hypoxanthine to growth media partially restored methotrexate-induced cell enlargement. Cellular uptake of methotrexate, assessed by following the loss of methotrexate from cell culture fluids during drug exposures, was two-threefold greater in sparsely populated than in densely populated cultures. Although the concentration of methotrexate in culture fluids of crowded cultures declined during exposures of 48 hr, the amount of extracellular drug remaining at 48 hr was well above the threshold for induction of the differentiative response. When culture population was held constant and population density was manipulated by varying the substratum available to cells, methotrexate-induced cell enlargement was inversely related to population density. Expression of placental alkaline phosphatase, salvage of exogenous hypoxanthine, and synthesis of RNA were also reduced at high population densities. These results indicate that expression of markers of methotrexate-induced differentiation of BeWo cells was inhibited in a density-dependent manner that may have been related to reduced cellular uptake of the inducing agent and of exogenous nutrients (purines) from culture fluids.